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Challenge: Universal “Clean” Electricity Access 
Electrification is central to most aspects of human welfare, including access to 
water, agricultural productivity, health care, education, job creation, and 
environmental sustainability. 
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Rapid population growth 
1.2 B today, 2.4 B. in 2050 
Slow/Costly electric grid expansion 







Opportunity: Renewable Energy Mini-grids 
 
Renewable energy hybrid mini-grids are a suitable alternative for providing 
reliable and environmentally-friendly supply to remote communities.  
5 
Affordable/Higher Efficiency Distributed 
Renewable Energy Systems 
Affordable/Higher Efficiency Energy 
Storage Systems 
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As part of a joint project between South Africa’s Eastern Cape province and 
Germany’s state of Lower Saxony, the aim of this project is to demonstrate a 
solution for an economically and ecologically sustainable energy supply to non-
electrified rural communities. 
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Research Design Dev. Agreement 
Mini-grid Launch End of Study 
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German Society for International Cooperation (GIZ) 
Department of Economic Development, Environmental Affairs and 
Tourism (DEDEAT) 
Raymond Mhlaba Municipality / Development Agency 
University of Fort Hare 
Nelson Mandela University 








Upper Blinkwater is a small rural 
village located within the 
Raymond Mhlaba Municipality, in 




no grid connection 
no commercial activity 
90% under poverty level 




32°34'46.7"S 26°33'33.8"E  














25% communities in the Eastern Cape 
will be connected to the national grid 
in 8-15 years at the earliest. 
Proposed Substations 
Phase 4, 6-8 Years 
Taking Advantage of Renewable Energies 
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kWh/m2 












High solar irradiation: 2,100 kWh/m2 
Sunshine duration: 2,500 hours/year 
Load Profile Generation 
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Tier Power H/Day Application 




















SE4ALL Multi-tier Framework 
Household Community 
Consumption (kWh/d) 4.48 300 
Maximum Power (kW) 0.83 55.7 









































      
      





    
    







        






              
    






















PV  75 kWpeak 
Diesel Generator 44 kW 
PV Inverter 60 kW (3*20 kW) 
Battery Inverter 6-9 kW 
Storage (Li-Ion Battery) 130 kWh (2*65 kWh) 






1. Integrating cutting-edge technologies & solutions 
2. Scalable open-source framework of replicable solutions 
3. Connecting the mini-grid with diverse stakeholders  
4. Enhanced observability of both generation & consumption profiles and 
social development 
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Mini-grid System Monitoring & Evaluation Framework 
Report KPIs Data 
Households 
+ Energy Systems 
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Binary Approach to 
Electricity Access 
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Installed PV System/Fenced Area 
18 




















Weather Station Dashboard 
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Thank you! 
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